THE treatment of malignant tumours of the nasopharynx is of particular interest to the radiotherapist; as yet, radiotherapy alone offers a possibility of cure in malignant disease at this site. This paper is based on a series of 54 cases treated at the Middlesex Hospital tetween 1935 and 1949. The number of cases is relatively small, and no detailed statistical analysis has been attempted. INCIDENCE Cancer of the nasopharynx is uncommon. In a recent paper Martin and Blady (1940) put the incidence at 2% of all malignant cases of the head and neck seen at the Memorial Hospital, New York. The Registrar-General's figures for 1948 show 55 deaths due to cancer of the nasopharynx out of a total of 79,537 deaths due to cancer, an incidence of 7 per 10,000.
TABLE I
Age-group 0-5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -71 The diagnostic problem presented by these cases is now well recognized. The initial symptoms may be classified under three headings.
Firstly, symptoms due to the presence of the tumour in the nasopharynx, such as nasal obstruction, by blocking of the posterior nares, deafness by blocking of the pharyngeal opening of the eustachian tubes, and nasal discharge and epistaxis due to ulceration and infection. These can be called rhino-otological symptoms. Epistaxis is often the first symptom in this group; direct questioning may reveal it to have occurred several months previously.
The secornd group is caused by extension of the growth beyond the confines of the nasopharynx. These tumours show a strong tendency to invade the base of the skull. This occurs either via the foramen lacerum, lying immediately above the fossa of Rosenmuller, which is often involved in growth early on, or occasionally the tumour invades through the body of the sphenoid. It is probable that some of these tumours start within the sphenoidal sinus and extend up into the skull and down into the nasopharynx at the same time.
Once inside the skull, the tumour spreads extradurally along the base of the brain causing paresis or paralysis of the cranial nerves in the middle fossa.
Nov.-RADIOL. 1 Proceedinqys of the Royal Society of Medicine 28 The most common neurological symptom is double vision due to paralysis of the external rectus muscle from involvement of the VI nerve. Also commonly affected is the V nerve, producing pain and paresthesia in its distribution, and weakness of the muscles of mastication if the motor root is involved. Less frequently the MII and IV nerves are attacked, causing complete external ophthalmoplegia. Rarely, pressure on the ophthalmic veins may cause papilloedema.
The TX, X, XI and XII nerves are occasionally affected by intracranial spread, but they may also be involved extracranially in the region of the jugular foramen. Similarly, the third division of the V nerve may be involved in growth, as it passes close to the lateral wall of the nasopharynx after leaving the skull, as described by Trotter in 1911.
This symptom complex produces an extremely puzzling picture and the progressive nerve palsies may cause a mistaken diagnosis of cerebral tumour, particularly in those cases where papilleedema is present. Fig. 1 shows a patient who complained of double vision and headaches in July 1946. He was investigated extensively as a brain tumour, including two ventriculograms, at another hospital. When referred to us in January 1947 he had a complete paralysis of the fI, IV and VI nerves, and a partial paralysis of the V and XII nerves on the left, and a partial fIf, IV and V, and complete VI nerve paralysis on the right. Posterior rhinoscopy showed an ulcerated tumour in the left half of the nasopharynx. Fig. 2 shows improvement of the ptosis two weeks after commencing deep X-ray therapy, and Fig. 3 shows his condition three years later. UJnfortunately he has had a post-radiation endophthalmitis which has destroyed his left eye, but the nerve paralyses have completely cleared and he is apparently free from disease. The third and most common way in which these cases present is with enlarged cervical lymph nodes. There are a number of cases where malignant glands in the neck are found, but in spite of careful search, no primary growth can be discovered. In the past these cases have occasionally been called primary malignant glands of the neck, but in a high proportion a nasopharyngeal growth is ultimately detected, though sometimes not until many months later.
In our series, 26 cases, that is just under a half, first complained of enlarged glands in the neck, and in 41 cases, or 76%, enlarged cervical glands were detected at the first examination. These were bilateral in 16 (30% of the whole group). 15 cases presented with oto-rhinological symptoms, and 13 cases with symptoms of cranial nerve involvement.
This last group has been investigated to see whether it represents a separate entity, but it has been found that this is not so, apart from the symptomatology. Thus 7 of the 13 cases were transitional-cell carcinomata, but the other 6 presented a varied histology and the clinical course did not differ from that of other tumours within each pathological group. It is considered that invasion of the cranium depends on the site of the tumour within the nasopharynx rather than on its pathology.
When the type of initial symptoms is compared with the lapse of time before the first attendance in the radiotherapy department, it is interesting to note that of the cases with oto-rhinological symptoms none had complained for more than nine months, and one-half 869 for only four months. Whereas, when glandular enlargement or nerve lesions were the first complaint, some cases were not referred for up to two years, while only 50% were seen within nine months. This, I think, is an indication of the difficulty in early diagnosis.
Skiagrams of the nasopharyngeal region are most helpful in diagnosis. A lateral X-ray of the skull will often reveal a soft tissue shadow with partial obliteration of the nasopharyngeal air space, while lateral tomograms may show this even more clearly. Fig. 4 shows such a tomogram cut before treatment, with total obliteration of the air space, and Fig 
PATHOLOGY
Biopsy of the growth is most important both for histological verification and to determine treatment policy. It should be performed before treatment, as some of these growths are so radio-sensitive that histological recognition may be very difficult if appreciable treatment is given beforehand. In our series biopsy was performed in 52 out of 54 cases. In 47 cases it was positive, while no definite tumour was found in 5. In 43 cases, biopsies were obtained from the nasopharynx, and in 9 from cervical glands. These were usually cases where a cervical swelling had been excised prior to discovery of the primary.
The histological classification of tumours in this region is still not universally agreed. Debate has centred on the less well-differentiated epithelial tumours.
In 1921 both Regaud (as quoted by Reverchon and Coutard) and Schminke described the lympho-epithelioma: a tumour arising from epidermoid epithelium, intimately associated with lymphoid tissue. The tumours produced early lymph node metastases and were highly radio-sensitive.
Quick and Cutler in 1927 described a transitional-cell carcinoma in the pharynx, which greatly resembled the lympho-epithelioma but did not contain lymphoid tissue. Much argument has ensued about these two tumours as many authors, amongst them Harvey, Dawson and Innes (1937) and Willis (1948) do not believe that they are separate entities. Godtfredsen (1944) classifies both lympho-epithelioma and transitional-cell carcinoma as sarcomata.
It would clarify matters if the tumours encountered were to be correlated with the normal structures present. Our histological classification is based on these considerations. Basically, two types of epithelium are found in the nasopharynx. Respiratory, i.e. pseudostratified columnar epithelium encountered in the anterior and upper part, and squamous epithelium in the posterior and lower part. The squamous epithelium overlying lymphoid tissue undergoes certain modifications, and can therefore be separately classified as lymphoepithelium (Jolly, 1911) . There are numerous mucous glands and much lymphoid tissue; the latter is aggregated in three main masses-the pharyngeal and the two tubal tonsils. These masses tend to atrophy in adult life.
Malignant tumours can arise from any of these tissues. Thus, squamous epithelium gives rise to squamous-cell carcinoma, respiratory epithelium to transitional-cell carcinoma and lympho-epithelium to lympho-epithelioma. Unfortunately things are not always quite so simple, since respiratory epithelium tends to undergo metaplasia to squamous epithelium in old age and after minor trauma, and may then give rise to squamous-cell carcinoma, while, as will be explained later, transitional-cell carcinoma may also occur in squamous epithelium. Within the three groups there exist variations in the degree of differentiation, and the least differentiated type of each gives no indication of its parent epithelium, and thus a further group is observed, the undifferentiated carcinoma.
The mucous glands give rise to mucous gland tumours which, as a rule, are of low and local malignancy only, but do not respond well to treatment. The connective tissue elements form reticulum-cell sarcoma and lymphosarcoma and plasmocytoma.
The squamous-cell carcinomata vary in their degree of keratinization, and this can be made the basis of further subdivision, but I have grouped together tumours showing frank and early keratinization (Fig. 8) , while including those with little or no keratinization in the undifferentiated carcinomata ( Fig. 9 ). The transitional-cell carcinoma (Fig. 10 ) was described by Ewing (1940) as occurring in the nasal passages, the trachea, bladder and cervical canal. These structures are lined by stratified or pseudostratified cells which do not produce keratin, and do not become squamous except under pathological conditions, and carcinoma arising from this epithelium also fails to show squamous cells. In certain regions normally covered by squamous epithelium, such as the base of the tongue and the tonsil, a change may occur in the basal cells of the epithelium. They become more numerous and polychromatic, and carcinoma arising in this changed basal layer has no squamous character and is also classified by Ewing as transitional-cell carcinoma.
These tumours are not always easy to distinguish from the less well differentiated squamouscell carcinoma, and in fact no such distinction is made by some authors. But and prognosis. Thus 7 out of the 9 cases of transitional-cell carcinoma showed invasion of the skull, an incidence of 770% against 240% in the whole group, and cervical lymph glands were invaded in only 4 cases, that is 44°0 against 760% in the whole series.
A lympho-epithelioma is shown in Fig. 11 . The numerical distribution is given in Table If. It will be seen that carcinomata predominated greatly, and curiously enough no cases of lymphosarcoma were encountered.
Clinically, the undifferentiated carcinoma and the lympho-epithelioma bear great resemblance to each other in their growth-behaviour, early and extensive lymph-gland involvement, and response to radiation. In this again, these tumours are very much like most sarcomata in the nasopharynx.
On the other hand we have the keratinizing squamous-cell carcinoma, which is only moderately radio-sensitive, while the transitional-cell carcinoma, which usually responds well to radiotherapy, has a strong tendency to local recurrence. TREATMENT In all but 2 cases our treatment consisted of deep X-ray therapy. This was instituted along two different lines.
Firstly, in the radio-sensitive group where cervical metastases, often bilateral, were the rule, regional treatment was the method of choice-i.e. an area from the base of the skull MOPP7 *rss <.efi.. ,,iI down to the clavicle was irradiated en bloc by two large lateral fields. The portal used in an adult was a 20 cm. circle to each side of the head and neck (Fig. 12) . The tumour dose given was 3,000 r-3,500 r in four to five weeks. Because the large volume irradiated contains larynx and pharynx, the general reaction is usually marked, and careful nursing of these cases is most important. It is considered essential that the patient be admitted to hospital for at least the second half of the course of treatment. Complete regression, both of primary and cervical glands, could often be achieved by this method, but if further treatment seemed to be indicated, the dose to the nasopharynx or the neck could be increased by treatment with the small fields to be described later.
In the second group of cases, those with more highly differentiated growths, the lower radio-sensitivity had to be weighed against the prevalence, even in this group, of cervical metastases.
When no glands were palpable in the neck, intensive treatment was given to the tumour by small beam-directed fields planned to irradiate the nasopharynx and local extension of the tumour. Usually 4 portals of entry were used. 2 antero-lateral fields, 6 x 4 cm., angled in 30 degrees and slightly upwards, and 2 lateral fields, 6 x 8 cm., reaching back as far as the external auditory meatus.
A typical arrangement and depth dose distribution is shown in Fig. 13 . The tumour dose given in these cases was 5,500 r to 6,000 r in six to seven weeks. Where glands were palpable in this second group, a compromise was struck. Regional irradiation with the large fields was given up to a depth dose of 2,000 r in two to three weeks, and treatment then continued with small fields both to primary tumour and the palpable cervical glands. Again a tumour dose of 5,500 r in six to seven weeks could usually be achieved without undue general or local reaction.
The factors employed were, 200-250 kV., 10 ma., Thoreus filter or filtration of 1 mm. Cu + 1 mm. Al with a half-value layer of 2-4 or 1-4 mm. of Cu respectively. F.S.D. was 40 cm. with small fields, and 60 cm. with 20 cm. circles. An extensive primary lesion was not considered contra-indicative to radical therapy, but in 3 cases where distal metastases were present, palliative treatment was given for the relief of pain.
RESULTS
The results of treatment by radiotherapy published in recent reports show that the prognosis is not as hopeless as it was thought to be. New In this series 31 cases were given radical treatment five or more years ago. Of these, 8 cases (25.8%) survived without evidence of cancer for five or more years. Survival periods have been reckoned from the end of the first course of treatment. Fig. 14 shows graphically the percentage surviving out of the possible total over a period of ten years. The curve has a very steep slope, i.e. a high percentage of deaths during the first two years, and then the curve flattens out. After four years it becomes almost horizontal, indicating that few cases died of cancer after this time.
Classified according to histology, the lympho-epithelioma and undifferentiated carcinoma showed the best five-year results-2 out of 5 (40%) and 4 out of 11 (36%) respectively.
The differentiated squamous-cell carcinomata did badly; only 1 case out of 4 surviving for three years, and none for five. But the transitional-cell carcinomata show by far the worst results. Of the 9 cases, 2 were treated within the last year and both have recurred already, while the other 7 have all died of cancer within two years. Of the 3 reticulum-cell sarcomata, 2 died within the first year, while the third is alive and well five and a half years later. The only plasmocytoma in our series has survived, apparently free from growth, for seven years.
The survival rate is slightly higher (33% against 25%) in those cases where no involved cervical glands were palpable. But the difference is not nearly as great as might have been expected, because of two features. In the first place, cervical glands and in particular the retropharyngeal glands may be involved without being clinically noticeable, and secondly, gland-free cases tend to occur mostly among the less curable types of nasopharyngeal cancer, particularly the transitional-cell carcinoma.
Invasion of the base of the skull carried a bad prognosis. Of 13 cases, 10 have died of the disease, while 3 cases have survived, for five, three and two years respectively.
The question of local recurrence is noteworthy. Late recurrences were not encountered in this series. Of 21 cases which recurred in the treated area, 18 recurred within the first year, and the remaining 3 cases within the second. Of these 21 cases, only one has survived growthfree for five years. 37 cases have died of cancer of the nasopharynx-this figure includes 11 of 20 cases treated within the last five years. 28 cases died with local disease, and in 9 cases (16.6% of the total) distal metastases were present. 21 cases died in the first year, 9 cases died in the second year, and 4 cases in the third year. Thus 34 out of 37 cases in whom the disease was not eradicated died of it within three years.
CONCLUSIONS
While the series here reviewed is too small to allow very definite conclusions to be drawn, certain points have emerged.
(1) A five-year cure rate of 25% has been obtained.
(2) The histology of these tumours bears an important relation both to treatment policy and to prognosis. The transitional-cell carcinomata, which appear to be a definite entity, carry the worst prognosis.
(3) Radiotherapy must aim at eradicating the disease with the first course of treatment, as recurrent cases can hardly ever be cured.
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